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(54) rMAPAB/lMHECKA« AOPHUPyiOlMAfl 
rO/lOBKA 

(57) MaoepereHMe othocmtcw k He4)TeAo6wBa- 
lomevi npoM-cTM M npeAHaaHaMCHO ai« 6ype- 

HHfl M 3KCn/iyaTaUMM BOAWHWX. He(J>T5IMWX M 

raaoBbix CKBaxHH. Ue/ib-: noBuiueHMe 3(t>4)eK- 
TMBHOCTM pa6oTu mAPaB/IIIMeCKOM AOpHMpyio- 
uxeA ro/ioBKM 3a cMer o6ecneHeHMii 
CTa6M/iM3auiiii nonoKeHwn hoasmkhux cckto- 
poB BO BpeMR pd6oTbi. JXnsi 3TOrO BepXHMt) H 



HM)KHMM TOPUbl nOABM^HWX CeXTOpOB BbinO/l" 

HeHbi B npoAO/ibHOM ccMeHMM ruApaB/iMMecKOw 
AOpHiipyiotMef) ro/iOBKM c OKpyrneHneM no pa- 
Anycy. paBHOMy nonoBUHe a^mhw noA8M)KHO- 
ro ceKTopa b npOAonbHOM ceMeMnn c ueHipoM 
B paBHoyAaneHHOM ot aepxHero m Mi4)KHero 

TOPUOB CeKTOpa TOMXe. MaKCMMd/lbHblM Al^d' 

MBTp B nonepcHHOM ceHeHMM pa6oHei^ noaep- 

XHOCTM ceXTOpOB BWnO/lHeH Ha paCCTOflHMM , 

onpeAen5ieMOM no MaTeMamMecKow (Jj^/ie, ot 
aepxHux TopuoBcexTopoB. riocneAHne a pa6o- 
MCM no/io)KeHMM ncpcMemaiOTCfi 6e3 nepexo- 
COB, MTO co3AaeT MawBwroAHefiuiMe yc/ioawji 
pa6oTbi cexTopoB m ynpyrow Tpy64aTOM Awacf)- 
parMbt. yMeHbujaeT oceabie m paAnanbHwe na- 
rpysxM Ha jxeranvt to/iobkh m HKT. Ha xoTOpwx 
cnycKaercji ro/ioaxa. m noBwuiaer xanecTBO . 
paciuMpfleMoro n/iacTbip5) b o6caAHOvi Tpy6e. 
BbinoHHeHMeTOptiOB cexiopOB no paAwycy mc- 
KiifOMder aaxnuHMBdHne h o6pa30BaHiie xo/ib- 
ueaoro aaaopa Me)KAy cexropaMM m ^nanixeM 
B c/iyHae noaopora cexTopoa. 3 m/i. 



M3o6peTeHMe othocmtcr x He<t>TeAo6wBa- 
lOtueM npOMbiiuneHHOCTM. a MacTHOCTH k 6ype* 
hmk> m axcnnyarauMM BOA^tHux. He<t>T5iHbix m 
raaoBfatx cxaa^xMH Ann ycraHOBxii nepexptiaa- 
renei^ b cxsa^KHHax c uenbto BOCcraHOBneHiin 
repMeTMHHOCTM o6caAHbix ko/iohh. 

Ue/ibio M3o6peTeHiin nBAflercsi noBbitue- 

HWe 34><t)eXTMBHOCTM pa6oTbi rMApaS/IMMeCKOM 

A0pHMpyK3meM roAOBKM 33 CMCT o6ecneMeH(ifl 
CTa6M/iii3ai4Mii no/ioxceHMfi noABMJXHbix cexro- 

POB BO BpeM5l pa60Tbl. 

Ha 4)Mr. 1 cxcMaTMHHO npeACTaa/ieHa tma- 
paBAHHecxdfl AOpHMpyioma« ro/ioexa. nonepeM- 
HuA pd3pe3: Ha 4>Mr. 2 - to xe. c noBepMyrbiMw 
cexTOpaMM B paSoMBM no/ioxeHMM: na ^vtr, 3 - 
cxeMa CM/». ACMCTByioutMx Ha cexTop. 



fHApaanMHecxan AopnupyioiMafl ronoBxa 
MMeer nonyio aJTanry 1. na xoTopyx) oabtb 
ynpyrasi TpySHaraji AMa<t>parMa 3. MexcAY 
4>/)dHuaMii 2 noMBiMeHbi noABHXHye cexTopa 
4. BepxHMj) M hmxchmA Topubi cexTopoB. npM' 
/leratomne x <t>naHuaM. Bbino/iHenbi b npoAO/vb- 
HOM ceMeHMii AopHMpyioiuei^ ronoaxH co 
CKpymeHHeM no paA^ycy. paanoMy no/ioBMHe 

AAHHbl CeXTOpa 8 npOAO/lbHOVI n/IOCKOCTM c 

ueHTpOM B paBHoyAa/icHHOM OT BepxHero m 
HMxcHero TOpMOB noABMKHoro cexjopa tomxc. 
a MaxcMMa/ibHbii^ a^bmctp b nonepe^HOM ce- 
MennH rMApaBUMHecKOi^ Aopnupyioiuet^ rono- 
BKM paOoHew noBepxHOCTM cexTopoB, 
KOHTdKTMpyK>tuei^ c pacuiMpneMbiM nnacTW- 
peM. Bbino/ineH hb paccT05iHMii X ot aepxHHX 

TOpUOB nOABMXCHblX CeXTOpOB B npOAOAbHOM 
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ceMeHMM nociieAHMx. onpeA&'ix^MOM e coot- 
eercTBHM co c/ie/iyioLueA aaeifCMMOcTbio: 

X=^-H(0.3 + sln/3), 

r^e L * A^MHa noABvixHoro cexTopa b npo- 
Ao/)i>Ho£) h/iockoctm: 

H - paccTOAHMe Me)KAy npsiMOi), napa/i- 
neiibHoA npoAMbHOM ocm xopnyca. npoxoAi- 
lueii Hepea paeHoyAd/ieMHyio or eepxHero m 
HMXHero Topuoa noABMXHoro cexTopa TOMicy. 

M TOMKOA nOABVDKHOrO CCKTOpd. MdKCMMd/lbHO 

yAd/ieHHOA OT npoAO/ibHo£i ocm Kopnyca: 

/3-yroii HaKAOHa k npoAO/ibHoA ocm tma- 
pas/iiiMecKoA AopHHpyioiitej^ to/iobkm pa6oMeA 
noaepxHocTM noASMXHoro cexTopa. 

K noBepxHocTM. npii/ieraiotueM k AMa<t>- 
parMe, xaxAoro BToporo noABMxcHoro cexropa 
npMCoeAMHeHbi MeTannimecKiie n/iacTMHbi 5. K 
n/iacTMHaM co CTopoHu AMa<t>parMbi npucoe- 

AMHeHbl npOKiiaAKM 6 MS H/IOTHOA TKaHM TaK. 

MTO xpan TxaHM eucTynaiOT aa Koan nnacTMH 5. 

npM C03AdHI1H AdB/ieHMd B yCTpOt^CTBe.. 

Tpy64aTa5i AMa<t>parMa 3 pactuMppeTcn h paa- 
ABMraer cexTopu 4 ao ynopa nepea nnacTbipb 
8 B peMOHmpyeMyio Tpy6y 7. flpti aroM o6pa* 
ayioiMiiACR MexcAy ceKTopaMM BokoboA aaaop 
nepexpuBdeTcsi BbiCTynaiou4MMyi MacTflMM 
nnacTMH 5, tcoTopue npuxcMMaiOTcn A^act^par- 
Mof) K onopHbiM noBepxHOCTiiM CMexcHWx cex- 
TopoB, a Kpan npoxnaAOK noArM6aiOTCR. 
aaKpuBBsi ocTasujiiecA aaaopbi no KpasiM nna* 
CTMH. Rpw npoTArnBdHMn ro/iOBKii nepea nna- 
CTbipb ceicTopu 4 Bce apeMA ocraiOTCfl 
napa/i/ienbHbiMM ocm roiiOBXM. RpM aaxoAe 
(m/im BbixoAe) ronoBKM b nnacTupb 8 ceKTopa 

HaXilOHfllOTCSI no OTHOmeHMlO k ocm to/iobkm. 

npM aroM mabt TO/ibKO nepepacnpeAe/ieHMe 
K/iMHo.Boro TopuoBoro aaaopa y c AayxcTopoH* 
Hero Ma oahoctopohhmm 2yMaxc. ho o6pa308a- 
HMji CKBoaHoro KO/ibueBoro aaaopa MexcAy 
4>naHueM 2 m ceKTopaMM 4 He npoMcxoAMT, a 
K/iMHOBbie aaaopbi aano/innioTcii npoioiaAKa- 
MM M3 TxaHM. Bbino/iHeHMe pa6oMeA noaepx* 
HOCTM. KOHTdKTMpyiotueM c pacuiMpneMbiM 
nnacTbipeM hoasmxchux ceicropOB co CMetue- 
HMeM MBKCMManbHoro AMBMerpa. npMBOAMT k 



MX napan/ie/ibHOMy nepeMeiMeHnio a paOoneM 
no/ioxceHMM 6e3 nepexocoa. mto coaAaeT hbm- 
BuroAHBv^ujMe yc/iOBMfl pa6oTbi j\rm cexiopoB 
M ynpyroH Tpy6MaTOi4 A^^a<t>parMbi. yMeHbtuaex 

5 oceBbie m paAMaiibHue HarpyaxM hb abtb/im 
ro/ioBKM M HacocHO*KOMnpeccopHbie TpySbi. 
Ha KOToptJx cnycxaeTcn ro/ioBka. m noBbrnjaer 
KdMecToo npMneraHMJi pacuuipsieMoro nnacTbi- 
PR K o6cdAHOv^ Tpy6e. 

10 Bbino/iHeHMe topuob cexTopoa no pdAMy- 
cy MCKiiioMaeT aaK^MMMBaHMe m oOpaaoaaHMe 
Ko/ibueBoro aaaopa MexcAy cexropaMM m f^nan- 
ueM B cnysae noaopoTa cexropos. 
OopMyiia M3o6peTeHMii 

15 rMApaB/iMMecxan AopHMpyiotuan ro/iOBxd' 
no aBT. CB. 641070. OT/iMMaK>tad5iC5i 

reM, MTO. C Ue/lblO nOBUlUeHMII 34>4>eKTMBH0CTM 

pa6oTbi fMApaB/iMMecKOM AopHMpyioiueA ro/io- 
BKM 3a CMBT oSecneMCHMn cTd6M/iM3dMMM no/10- 
20 xceHMff noABMxcHbix cexropoa bo apeMsi 

pa60Tbl. BepXHMH M HV1XCHMM TOpUbl nOABMXC* 

Hbix cexTopoB Buno/iHeny b npoAO/tbHOM ce- 
MCMMM rMflpaanMMecxoii AOPHMpyiotqeil ranoBKM c6 
CKpyr/ieHM€MnopaAMycy.pdBHOMynonoBMHeAnM ^ 
25 Hbi noABMxcHoro cexropa a ynoMAHyroM ceie- 

HMM C UeHTpOM B paBHOyAa/ieHHOA OT 

BepxHero m HMxcHero topuob noABMxnoro cex- 
Topa TOMxe. a MaxcMHanbHui^ ambmctp b none* 
peMHOM ceneHMM padone^ noaepxHOCTM 
30 noABMxcHux cexTopoB Bbino/iHeH na paccTOR- 
HMM X or sepxHMx TopuoB noABMxcHbix cexTo- 
poB, onpeAe/ineMOM b cootbctctsmm co 
c/ieAyiotueM aaeMCMMocTbio: 

X=^-:H(0.3+sln/?). 

TAe L -* AiiMHB noABMxcHoro cexTopa b npo* 
AO/ibHOM nnocKOCTM: 
40 H - paccTonHMe MexcAy npsiMoA. napa/t- 
nenbHOA npoAOiibHOM ocm xopnyca, npoxoA^* 
mcA Mepea paeHoyAa/ieHHyK) ot aepXHero m 
HMX(Hero TopuoB noABMxcHoro cexTopa TOMxy. 

M TOMKOA nOABMXCHOrO CCKTOpa. MBKCMManbHO 

45 yAa/ieHHOM ot npoAonbHOA ocm xopnyca: 

P - yron nax/iOHa x npOAOnbHOM ocm tma* 
paBAMsecKoft AopHMpyioiiieM ronoBKM pa60MeA 
noaepxHOCTM noABMxcnoro cexTopa. 
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(54) A HYDRAULIC CORING HEAD 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
efficiency of work with a hydraulic coring 
head by stabilizing the position of the 
movable sectors during operation. For this 
purpose, the upper and 



lower end faces of the movable sectors 
are implemented, in the longitudinal 
cross section of the hydraulic coring 
head, with radial curvature equal to half 
the length of the movable sector in the 
longitudinal cross section, with center at 
a point equidistant from the upper and 
lower end faces of the sector. The 
maximum diameter in the cross section 
of the working surface of the sectors is 
implemented at a distance from the upper 
end faces of the sectors, as determined 
from a mathematical formula. The latter, 
in the working position, are displaced 
without warping, which creates the best 
conditions for operation of the sectors 
and the elastic tubular diaphragm, 
reduces the axial and radial loads on the 
parts of the head and the tubing on which 
the head is lowered, and improves the 
quality of the expanded patch in the 
casing. The radial implementation of the 
end faces of the sectors eliminates 
jamming and formation of an annular 
gap between the sectors and the flanges 
in the case of rotation of the sectors. 3 
drawings. 
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The invention relates to the oil production industry, in particular to drilling and 
operation of water, oil, and gas wells, for placement of sealing assemblies in wells with the 
aim of restoring leaktight sealing of casings. 

The aim of the invention is to improve the efficiency of work with a hydraulic coring 
head by stabilizing the position of the movable sectors during operation. 

Fig. 1 schematically shows a cross-sectional view of the hydraulic coring head; Fig. 2 
shows the same, with the sectors turned in the working position; Fig. 3 shows the force 
diagram for the forces acting on a sector. 
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The hydraulic coring head has a hollow rod 1, on which is mounted elastic tubular 
diaphragm 3. Movable sectors 4 are disposed between flanges 2. The upper and lower end 
faces of the sectors adjacent to the flanges are implemented, in the longitudinal cross section 
of the coring head, with radial curvature equal to half the length of the sector in the 
longitudinal plane, with center at a point equidistant from the upper and lower end faces of 
the movable sector, and in the transverse cross section of the hydraulic coring head, the 
maximum diameter of the working surface of the sectors contacting the patch to be expanded 
is implemented at a distance X from the upper end faces of the movable sectors in the 
longitudinal 
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cross section of the latter, determined according to the following dependence: 

X=^-H(0.3+sinp), 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 

Metal plates 5 are joined to the surface adjacent to the diaphragm for every second 
movable sector. Cushioning 6 made from closely-woven cloth is joined to the plates on the 
diaphragm side so that the edge of the cloth projects out beyond the edge of plates 5. 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go through patch 8 in pipe 7 that is under repair. Then the lateral 
gap formed between the sectors is covered by the projecting portions of plates 5, which are 
squeezed by the diaphragm toward the bearing surfaces of adjacent sectors, and the edge of 
the cushioning is bent under, sealing the remaining gaps along the edges of the plates. While 
the head is being pulled through the patch, sectors 4 always remain parallel to the axis of the 
head. When the head starts to move toward (or emerges from) patch 8, the sectors are tilted 
relative to the axis of the head, where only a redistribution of the wedge-shaped gap y from 
two-sided to one-sided 2yniax occurs, but formation of a through annular gap between flange 
2 and sectors 4 does not occur, and the wedge-shaped gaps are filled with the cloth 
cushioning. The implementation of the working surface of the movable sectors that contact 
the patch to be expanded, with displacement of the maximum diameter, leads to 
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their parallel movement in the working position without warping, which creates the best 
operating conditions for the sectors and the elastic tubular diaphragm, reduces the axial and 
radial loads on the parts of the head and the tubing on which the head is lowered, and 
improves the quality of the fit of the expanded patch against the casing. 

The radial implementation of the end faces of the sectors eliminates janmiing and 
formation of an annular gap between the sectors and the flange when the sectors rotate. 

Claim 

A hydraulic coring head according to Inventor's Certificate No. 641070, distinguished 
by the fact that, with the aim of improving the efficiency of operation of the hydraulic coring 
head by stabilizing the position of the movable sectors during the operation, the upper and 
lower end faces of the movable sectors are implemented in the longitudinal cross section of 
the hydraulic coring head with radial curvature equal to half the length of the movable sector 
in the aforementioned cross section, with center at the point equidistant from the upper and 
lower end faces of the movable sector, and the maximum diameter in the transverse cross 
section of the working surface of the movable sectors is implemented at a distance from the 
upper end faces of the movable sectors, determined according to the following dependence: 

X = Y"i/(0.3 + sinp) , 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

p is the angle of incHnation of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 
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Fig. 1 



[see Russian original for figure] 
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Fig. 3 
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